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ABSTRACT 

As  part  of  its  research  program  DSTO  has  fitted  torsionmeter  systems  to  two  Armidale  Class 
Patrol  Boats,  HMAS  Maryborough  and  HMAS  Glenelg.  These  systems  consist  of  shaft 
mounted  torsionmeters,  an  engine  room  mounted  controller  and  a  bridge  mounted  remote 
display.  The  torsionmeters  are  located  on  the  bobbins  which  are  the  couplings  between  the 
propulsion  system  gear  boxes  and  propellor  shafts.  The  torsionmeters  measure  the  torque  and 
speed  of  rotation  of  the  bobbin  and  consist  of  a  rotating  component  (rotor)  and  a  hull 
mounted  surrounding  component  (stator).  During  major  service  of  the  propulsion  system  it 
becomes  necessary  to  remove  the  bobbin  hence  the  stator  component  of  the  torsionmeter  must 
be  first  removed  and  the  rotor  component  suitably  protected.  This  technical  note  describes  the 
process  of  removing  the  stator,  protecting  the  rotor  and  reinstalling  the  stator. 
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Armidale  Class  Patrol  Boat 
Torsionmeter  Removal  and  Reinstallation  Procedure 


Executive  Summary 


As  part  of  its  research  program  the  Defence  Science  and  Technology  Organisation 
(DSTO)  has  fitted  torsionmeter  systems  to  two  Armidale  Class  Patrol  Boats,  HMAS 
MARYBOROUGH  and  HMAS  GLENELG.  These  systems  consist  of  shaft  mounted 
torsionmeters,  an  engine  room  mounted  controller  and  a  bridge  mounted  remote 
display.  Since  installation  maintenance  of  these  systems  has  been  undertaken  by  DSTO 
staff.  While  the  system  has  proved  to  be  reliable  it  is  attached  to  the  vessel's  propulsion 
system  and  must  be  removed  and  reinstalled  during  major  propulsion  system 
maintenance.  The  removal  and  reinstallation  of  the  torsionmeters  has  proved  to  be  an 
expensive  undertaking  since  the  only  DSTO  staff  with  the  experience  to  perform  the 
task  are  located  in  Melbourne,  while  the  vessels  are  located  in  Darwin  or  Cairns. 

This  technical  note  describes  in  detail  the  process  to  remove  and  reinstall  the 
torsionmeters  and  details  the  procedure  for  installing  protective  covers  on  the  rotor 
component  of  the  torsionmeters. 

This  report  will  allow  Royal  Australian  Navy,  DMS  Maritime  and  DSTO  staff  with 
suitable  trade  skills  to  perform  the  work  that  was  previously  performed  by  DSTO 
Melbourne  staff.  It  is  anticipated  that  using  a  technician  that  is  local  to  where  the 
vessels  are  located  will  be  considerably  cheaper  than  the  present  system  of  flying 
DSTO  Melbourne  staff  to  perform  the  activity. 
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1.  Introduction 


The  Defence  Science  and  Technology  Organisation  (DSTO)  have  installed  dual  propeller 
shaft  torsionmeters  onto  two  Armidale  Class  Patrol  Boats  (ACPB),  HMAS  GLENELG  and 
HMAS  MARYBOROUGH.  The  torsionmeters  measure  shaft  speed,  torque  and  power  [1]. 
A  monitoring  network  controller  logs  the  torsion  meter  data,  along  with  a  variety  of  other 
sensory  data  such  as  strain,  acceleration,  ship  motions  and  GPS  position.  This  data  is  post 
analysed  by  DSTO  for  use  in  research  into  structural  integrity  and  fuel  efficiency  [2]. 

The  torsion  meters  are  commercial  off  the  shelf  Type  420  Marine  Torsionmeter,  supplied 
by  DATUM  Electronics,  and  have  been  used  extensively  throughout  the  Royal  Navy's  fleet 
[3].  The  system  consists  of  a  torsionmeter  controller  shown  in  Figure  1,  two  torsionmeters 
(port  &  starboard)  and  a  remote  display  shown  in  Figure  2.  The  torsionmeter  units  consist 
of  a  stator  and  rotor.  The  controller  receives  data  from  the  torsionmeters  and  displays  the 
shaft  speed,  torque  and  calculated  engine  power  of  each  unit. 

The  purpose  of  this  report  is  to  outline  the  approved  procedure  to  safely  remove  and 
reinstall  the  torsionmeter  stator  and  protect  the  torsionmeter  rotor  during  maintenance 
activities  by  ship  personnel  or  DMS  Maritime  contractors.  This  report  covers  the 
mechanical  aspects  of  the  removal  and  reinstallation,  it  does  not  cover  administrative  or 
safety  issues  related  to  the  removal  and  reinstallation.  The  technician  performing  the 
activity  should  conduct  his/her  own  risk  assessment  and  comply  with  all  procedures  that 
are  in  force  at  the  time  of  the  activity.  It  is  important  that  the  technician  liaise  with  the 
Royal  Australian  Navy  (RAN)  and  the  boat  maintainer  prior  to  and  during  the  activity. 


Figure 


1 


-  Torsionmeter  control  unit , 
mounted  in  engine  room  on 


HMAS  GLENELG . 


Figure  2 


-  Torsionmeter  remote  display 
unit ,  mounted  in  bridge  on 


HMAS  GLENELG 
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2.  Overview 


The  torsionmeter  is  located  on  the  bobbin  which  resides  between  the  gearbox  and  the  disk 
brake  in  Figure  3.  The  torsionmeter  comprises  a  rotor,  affixed  to  the  bobbin  shrouded  by  a 
stator,  which  is  bolted  to  a  mounting  plate;  an  explode  view  of  this  is  shown  in  Figure  4 
and  components  are  referenced  in  Table  1. 


Figure  3  -  Torsionmeter  installed  on  the  starboard  bobbin  on  HMAS  GLENELG 


Table  1  -  Eist  of  torsionmeter  and  associated  components 


Component 

Number 

Description 

Quantity 

1 

Bobbin 

1 

2 

Torsionmeter  stator  base 

1 

3 

Torsionmeter  stator  shell 

1 

4 

Torsionmeter  mounting  plate 

1 

5 

Stator  mounting  fasteners,  comprising  of  a  M20  x  45mm  bolt,  a  20mm  washer  and  a 
M20  Nylock  nut. 

4  sets 

6 

Packing  spacers  of  various  sizes  to  align  stator  with  rotor  during  installation. 

Varies 

7 

Torsionmeter  rotor. 

1 

8 

Stator  side  covers 

4 

9 

Stator  shell  bolt  insulators  (Not  present  in  all  torsionmeter  installations 

4 

10 

Stator  shell  fasteners,  comprising  of  a  M8  x  30mm  bolts,  2  washers  and  a  Nylock 
nut. 

4 

11 

Stator  side  cover  screws  (M8  x  15mm) 

16 

12 

Rubber  stator  insulation 

2 

13 

Electrical  connector 

1 

2 


UNCLASSIFIED 


UNCLASSIFIED 


DSTO-TN-1238 


Figure  4  -  Exploded  diagram  of  torsionmeter  installation.  Mounting  plate  arrangement  and 
torsionmeter  stator/rotor  covers  may  vary  between  vessels.  Refer  to  Table  1  for 
description  of  components. 


3.  Preparation 

Prior  to  commencing  work  on  the  torsionmeter  approval  should  be  obtained  from  both  the 
RAN  and  DMS  Maritime.  The  removal  of  each  torsionmeter  should  take  no  more  than  2 
hours.  It  is  mandatory  that  the  engines  are  locked  out  for  the  required  duration  and  the 
crew  should  be  made  aware  that  the  vessel  is  not  available  during  this  time.  DSTO  Risk 
Assessments  2660  and  2661  should  be  consulted  for  guidance  on  the  risks  associated  with 
this  activity  and  are  shown  in  Appendix  C  and  D  respectively.  These  are  provided  for 
guidance  and  the  technician  conducting  the  removal/ installation  should  do  their  own  risk 
assessment. 

The  torsionmeter  controller  is  240V  AC  powered.  It  subsequently  produces  an  extra  low 
voltage  (12V  DC)  that  is  feed  to  the  shaft  mounted  torsionmeters.  In  accordance  with 
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AS/NZS3000:2007  Electrical  Installations  [4]  section  7.5.5  Note  1,  it  is  permissible  to 
conduct  work  on  the  torsionmeter  stators  without  isolation,  provided  that  the  area  is  dry 
and  indoors. 

It  should  be  noted  that  the  torsionmeter  stators  are  'hot  pluggable'  and  consequently  no 
damage  will  occur  to  the  torsionmeter  system  if  disconnection/ reconnection  occurs  while 
the  12V  DC  is  present. 

The  technician  should  familiarise  themselves  with  all  the  component  names,  the 
removal/ reinstallation  procedure  and  confirm  that  they  have  all  necessary  equipment,  as 
outline  in  Appendix  A,  to  conduct  the  work.  Once  commencement  of  torsionmeter 
removal/ reinstallation  occurs  the  vessel  will  not  be  available  for  use  by  the  crew  until  the 
work  has  been  completed. 


4.  Removal  Procedure 


4.1  Stator  Removal 

•  To  access  the  torsionmeter,  remove  the  disc  brake  cover  plate  aft  of  the  gearbox. 
Then  lift  the  prop  shaft  deck  plate  out. 

•  Disconnect  the  electrical  connector,  item  13  Figure  4  and  cover  the  end  with 
electrical  tape  to  protect  from  damage  and  contamination. 

•  Tape  or  cable  tie  the  electrical  connector  to  any  upright  cables,  to  protect  it. 

•  Using  a  13mm  spanner  and  6mm  Allen  key  remove  the  4  stator  shell  fasteners. 

•  Remove  the  insulation  inserts  from  the  stator  bolt  holes  (if  applicable). 

•  Remove  the  stator  shell,  being  careful  not  to  lose  the  rubber  stator  insulation 
between  the  stator  shell  and  the  base,  as  shown  in  Figure  5. 


Figure  5  -  Removal  of  stator  shell. 
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•  Using  a  5mm  Allen  key,  remove  the  4  socket  head  screws  holding  the  aft  lower 
stator  cover  in  position  and  remove  the  cover,  as  shown  in  Figure  6. 


Figure  6  -  Removal  of  stator  side  cover 

•  Using  two  shortened  30mm  spanners,  remove  the  four  M20  stator  fasteners,  as 
shown  in  Figure  7.  These  fasteners  may  be  tight  and  it  can  be  necessary  to  use  the 
spanner  extender  or  using  a  soft  faced  hammer  apply  some  sharp  blows  to  the  ring 
spanner  to  initially  loosen  the  bolt. 


Figure  7  -  Removal  of  stator  mounting  fasteners. 
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IMPORTANT 

Take  note  of  the  orientation  and  quantity  of  the  packing  spacers  between  the 
stator  base  and  mounting  plate.  Note:  Some  spacers  may  be  tapered. 


•  Remove  packing  spacers. 

•  To  remove  stator  base,  slide  forward  and  lift  out,  as  shown  in  Figure  8. 


Figure  8  -  Removal  of  stator  base. 

•  Screw  the  side  cover  back  on  to  stator;  reassemble  the  stator  shell  and  base,  with  all 
bolts,  washers,  insulation  inserts  and  nuts. 

•  Use  the  M20  bolts,  washers  and  nuts  to  secure  the  packing  spacer(s)  in  the  correct 
orientation  to  the  bottom  of  the  stator. 

•  Pack  stator  and  associated  tooling  into  pelican  case,  ready  for  transport/ storage. 


4.2  Rotor  Guard  Installation 

•  Disassemble  yellow  rotor  guard  into  two  halves. 

•  Place  bottom  half  over  bottom  section  of  the  rotor,  keeping  an  even  gap  on  each 
side. 

•  Align  top  rotor  guard;  insert  and  hand  tighten  the  bolts  and  nuts,  as  shown  in 
Figure  9. 
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Figure  9  -  Installation  of  rotor  guard. 

•  Using  an  adjustable  spanner  and  a  13mm  spanner  tighten  the  fasteners  to  secure 
the  guard,  whilst  maintaining  an  even  gap  between  the  upper  and  lower  guards,  as 
shown  in  Figure  10. 


Figure  10  -  Rotor  guard  once  installed. 


IMPORTANT 

The  rotor  guard  is  not  certified  for  use  during  engine  operation.  The 
intended  purpose  of  the  guard  is  to  protect  the  plastic  rotor  during 
maintenance  activities. 
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5.  Reinstallation  Procedure 

The  reinstallation  of  the  torsionmeter  stator  is  in  the  reverse  order  to  the  removal 
procedure,  taking  note  of  the  following: 

•  Although  similar  in  dimension,  stator  bases  and  shells  are  manufactured  as 
matched  pairs  and  it  is  important  to  keep  each  stator  base  and  shell  as  a  matched 
pair.  In  some  instances  the  shell  may  only  fit  in  one  orientation  on  its  matched 
base. 

•  Due  to  the  above,  it  is  also  important  to  replace  each  torsionmeter  into  the  location 
it  was  removed  from,  i.e.  Port  or  Starboard.  In  most  cases  labels  will  be  present  on 
the  torsionmeters  to  indicate  its  location  and  orientation  to  the  vessel. 

•  The  stator  must  be  perpendicular  to  the  bobbin. 

•  The  stator  must  be  concentrically  aligned  with  the  bobbin  and  torsionmeter  rotor. 
This  can  be  achieved  by  using  a  5mm  Allen  key  as  a  guide  for  the  gap  size  between 
the  stator  and  rotor,  or  any  other  method  which  adequately  positions  the  stator. 

•  During  maintenance  the  alignment  of  the  bobbin  to  the  torsionmeter  mounting 
plate  may  have  changed  and  therefore  it  may  be  necessary  to  use  a  different 
selection  of  packing  spacers. 

•  It  is  a  useful  technique  to  have  4  x  M20  normal  nuts  to  use  during  the  alignment 
stage  of  the  reinstallation,  as  this  reduces  the  time  and  effort  required  to  release  the 
fasteners  if  alignment  is  incorrect  when  tightened.  These  nuts  MUST  be  replaced 
with  M20  Nylock  nuts  once  the  alignment  is  correct. 

•  It  is  important  to  maintain  electrical  isolation  between  the  stator  base  and  the  stator 
shell,  as  lack  of  isolation  will  cause  the  unit  to  malfunction  due  to  improper 
coupling. 

•  Once  the  stator  has  been  reassembled  and  correctly  aligned  with  the  rotor,  the 
connector  can  be  plugged  back  in  and  the  unit  powered.  There  are  3  LEDs  located 
on  the  stator  base  which  indicate  the  status  of  the  torsionmeter,  as  shown  in 
Figure  11. 

o  Correct  operation  of  the  torsionmeter  is  indicated  by  LED3  (Green)  flashing 
at  a  rate  of  approximately  4  times  per  second,  indicating  'good'  data  is 
being  received  by  the  stator  from  the  rotor, 
o  LED2  (Yellow)  illuminates  when  'bad'  data  is  received  and  remains  on  until 
'good'  data  is  received.  This  should  not  occur  if  correctly  aligned, 
o  LED1  (RED)  flashes  when  no  data  ('good'  or  'bad')  is  received.  This  may  be 
due  to  a  number  of  factors,  e.g.  cable  or  rotor  damage,  stator  may  be 
damaged  or  an  electrical  short  may  be  present  between  the  stator  base  and 
shell.  Check  that  the  stator  shell  bolt  insulators  and  rubber  stator  insulation 
are  installed  correctly. 
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LED1  LED2  LED3 


Figure  11  -  Location  of  torsionmeter  status  LEDs 


6.  Conclusion 


This  report  details  the  procedure  for  the  safe  removal  and  reinstallation  of  the 
torsionmeter  stator  by  ship  personnel  or  DMS  Maritime  contractors  on  Armidale  Class 
Patrol  Boats  fitted  with  a  DATUM  Electronic  Type  420  Marine  Torsionmeter.  This  report 
does  not  cover  the  removal  and  installation  of  the  torsionmeter  rotor  (only  the  installation 
of  protective  rotor  guards)  as  that  is  a  specialist  task  involving  the  application  of  strain 
gauges. 
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Appendix  A:  Equipment  List 

A.l.  Required  Tools 

To  remove  and  reinstall  the  torsionmeters  you  will  require  the  following  tools: 

•  1  xl3mm  Spanner  AF 

•  lx  5mm  Allen  Key  AF 

•  lx  6mm  Allen  Key  AF 

•  lx  30mm  AF  shorten  ring  spanner 

•  lx  30mm  AF  shorten  open  ended  spanner 

•  Spanner  extender 

•  Vi  inch  ratchet 

•  Vi  inch  extension 

•  Vi  inch  30mm  AF  shallow  throated  socket 

•  No.  1  Phillips  head  screw  driver 

•  2  x  adjustable  150mm  spanners 

•  4  x  M20  normal  nuts  (required  for  reinstallation  only) 

•  Cable  ties  -  minimum  150mm  in  length 

•  Electrical  tape 

•  Stator  packing  spacers  of  various  thickness  (required  for  reinstallation  only) 

•  Soft  faced  heavy  hammer 

•  Heavy  gloves 

A.2.  Optional  Accessories 

To  make  the  removal  and  reinstallation  easier,  it  is  recommended  that  the  following 
accessories  are  also  available: 

•  Pelican  case  with  suitable  packing/  restraints  -  for  transport  and  storage  of 
stators/ rotor  guards. 

•  Torch 

•  Helmet  light 

•  Claw  grabber  (to  retrieve  dropped  items) 

•  Rags 

•  Extension  mirror 

•  Nitrile  gloves 

•  150mm  ruler  (required  for  reinstallation  only). 
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Appendix  B:  Contact  List 

If  problems  arise  during  the  removal  or  reinstallation  of  a  torsionmeter,  guidance  can  be 
sought  from  any  of  the  following  contacts: 


B.l.  DSTO  Contacts 

•  Peter  Vincent 

Sensor  Systems  Specialist 
Platform  Sensor  Systems 
Ph.  03  9626  7505 

Email.  Peter.Vincent@dsto.defence.gov.au 

•  Mark  Ciacic 
Technical  Officer 

Environmental  Research  &  Biotechnology  Group 
Ph.  03  9626  8314 

Email.  Mark.Ciacic@dsto.defence.gov.au 

•  Michael  Brincat 
Technical  Officer 

Naval  Architecture  &  Platform  Systems  Assessment 
Ph.  03  9626  7950 

Email.  Michael . Brincat@dsto . defence . gov . au 

B.2.  Other  Contacts 

•  Michael  Assheton 

DATUM  Electronics  Australian  Rep 
TC  Process  Equipment 
Ph.  02  9436  1428 

Email,  massheton@tcprocess.com.au 
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Norwood,  Chris 

Risks  notes  and  tho  assessment  is  approved 

Awaiting  Approval 

13/09/2013  ltOD:14  PM1  by  user  DSTQVidrwdtKl 


La  bo  r story  /  D  iv  i  a  i  u  n 
State/T  erritary 

Assessment  Commencement  D  ele 


P8-HS  -  J00t>010  MPE>  -  MOIO* 

VTC 

1 2/09/201 3 


Environment  Torsionmeter  removal  and  reir stallation  normally  takes  place  on  vessels  that  are  docked  or  on  the 

herd  stand  due;  to  maintenance  activity.  The  docked  vessel  has  gangway  access  ramps  or  access 
stairs,  the  vessel  is  tied  to  the  wharf  and  is  staffed  by  Naval  personnel 


Equipment  The  torsionmeter  system  is  a  commercial  piece  or  equipment,  that  is  supported  by  TC  Process 

Equ  pment,  it  is  installed  between  the  gearbox  and  propeller  shaft  of  GTi e  Armiidale  Class  3atro  Beat 


Personnel  Torsionmeter  removal  and  reirstallation  is  technically  challenging  and  requires  a  moderate  amount 

of  technical  skiill,  it  is  reasonable  to  expect  the  technicians  undertaking  this  activity  have  experience 
in  working  in  heavy  Industries,  such  as  found  at  ship  yards.  DSTO  personnel  undertaking  this  task 
have  a  large  amount  ir  previous  experience  in  working  at  ship  yards.,  all  staff  undertaing  this 
activity  are  expected  to  have  completed  shipyard  inductions. 
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HAZARDS  ASSOCIATED  WITH  ASSESSMENT  -  2660  ,  VERSION  1  RATINGS 


1.  HAZARD;; 

ERGONOMICS  /Other  (nOn  office) 

Controls 

Staff  will!  be  operating  in  a  variety  of  ship  araas  when  performing 
the  trial,  some  oT  which  may  he  cramped  due  to  Lite  presence  of 
□thar  person nel  and  equipment.  If  operating  in  these  a-eas.  staT 
shall  take  regular  breaks  fat  least  every  hal'  hour)  to  stand, 
stretch  and  move  outside  the  area. 

Li  k-eirhuud 

If  atafF  adhere  to  the  prescibed  controls  and  take  regular  rest  and 
stretch  breaks,  the  likelihood  oF  an  incident  is  reduced  to  'unlikely 

Unlikely 

C  o  nseq  u  a  n£gs 

I f  atafF  adhere  to  the  prescibed  controls  and  take  regular  rest  and 
stretch  breaks,  the  comseqLence  of  any  ergonomic  incident  is 
cunsid  =  -ed  to  be  minor,  potentially  requiring  first  aid. 

Miner 

Rfsk  Rating 

Manege  by  routing  procedures. 

Low 

2.  HAZARD: 

HU  MAH  FACTORS  /  Manual  handling 

Controls 

□STD  personnel  are  required  to  know  and  understsrd  the 
requirements  oF  tie  DSTQ  OHIkS  Manual  -  Priced l re  J.Dd  on 
Manual  Handling.  All  trials  staff  are  to  complete  DSTG  manual 
handling  train  ng  if  possible.  Manual  handling  in  accorda~ze  with 
this  reference  shall  be  prscticed  as  s  routine  procedure.  Staff 
shsll  minimise  fitting  of  heavy  equipment  where  possible  and  ir 
lifting.  =  ractiie  sa'e  lirting  techniques  indluding  two  person  litts, 
proper  lifting  techniques,  and  using  trolleys  to  move  equipment 
where  possible. 

Likelihood 

I*  staff  adhere  to  the  prescibed  controls  and  minimise  the  amount 
oF  equipment  lifted  in  a  single  action,  the  likelihood  o'  an  averse 
manual  handling  incident  occuriirg  is  considered  unlikely. 

Unlikely 

[uns*iquH  nces 

Minimising  the  amount  of  equipment  handled  in  a  single  transfer 
and  the  application  of  a ppropriate  1  iFtir g  techniques  and 
mechanical  aids  reducas  die  possible  conseqence  of  any  manual 
handling  incident  to  minor,  with  any  injury  potentially  requiring 
first  aid. 

Miner 

Risk  Rating 

Manage  by  routing  procedures 

Ld-w 

3,  HAZARD: 

HUM  AH  FACTORS  /Travel 

Controls 

Staff  are  iice - ced  ard  experienced  (if  driving  is  required),  and  ere 
given  appropriate  time  to  travel  to  site.  DSTO  staff  are  to  adhere 
to  any  reasonable  req _ est  -egarding  safety  whilst  onboard  the 
vessel. 

Likelihood 

tf  staff  adhere  to  the  prescibed  controls  and  obey  rassonsble 
sa'faty  nstruction  Fromi  2MS  ii  HMA5  ‘Slenelg  c-ewP  the  likelihood 
oF  a  travel  related  incident  ocouring  Is  cons  dered  unlikely. 

Unlikely 

Cdn^qu^nt^s 

The  consequence  oT  a  travel  related  incident  whilst  on  board  and 
under  way  is  considered  to  be  mod  a  rate,  with  medical  treatment 
potentially  required. 

Moderate 

Risk  Rating 

Line  management  -approval  required  -  consider  Further  risk 
reduction  measures 

Moderate 

UNCLASSIFIED 
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UNCLASSIFIED 

4.  HAZARD: 

PHYSICAL  HAZARDS  /  Striking  /  grasping 

Controls 

The  bolts  used  to  attach  the  tbrsconmeter  to  the  vessel  can  he 
very  tightP  in  removing  these  tf  ere  Is  the  potential  to  slip  and 
sustain  a  hand  injure. 

It  is  intended  tllHfct  during  the  initial  loose  ring  or  the  bolt  Khe 
technician  should  wear  protective  gloves.. 

Lfkelihfiidd 

Without  the  =  rescribed  contols  the  li kelih cc:Z  is  high 

With  this  control  the  likelihood  is  ra-c„ 

Rare 

Cunaiqu«nc*s 

The  consequence  tram  striking  is  considered  to  be  minor  abrasion 
to  the  hands  requiring  first  aid 

Mintr 

Risk,  Rating 

ManAgS  by  routing  procedures 

L*w 

5,  HAZARD; 

PHYSICAL  HAZARDS  /C&nfintd  Space* 

Controls 

The  torsion  meter  is  in  en  awkward  location  and  rcquiras  the 
technizain  to  lean  over  and  rest  on  the  narrow  edge  of  the  disk 
brake,  this  can  lead  to  chest  bruising  end  soreness. 

If  is  recc mended  that  heavy  padding  be  placed  ove  the  narrow 
edge  □'  the  disk  brake  during  the  activity,,  this  has  proved  te  be 
effective. 

Without  this  contol  the  likelyhood  is  Itigh 

With  this  control  the  likelyhood  is  rare. 

Lik-eirh  utid 

Without  the  prescribed  contols  tte  likelihood  is  high 

With  this  control  the  likelihood  is  ra-e„ 

Rare 

Cuns ecuences 

With  ap  prop  rate  padding  and  regular  breaks  the  conaequence  or 
working  in  an  awkward  position  is  considered  minor  strain  on 
joints. 

Minor 

Risk  Rating 

Manage-  by  routine  prO-cedureS 

6.  HAZARD: 

MECHANICAL  /Fewer 

Cd-ntr-Dlfi 

The  technician  mast  work  close  to-  the  propel  lor  shaft  during  the 
malntenarce  activity..  if  is  therefore  imperative  that  the  engine  be 
looked  out  during  this  activity. 

This  s  a  obvious  hazard  and  Navy  and  Boat  Yand  always  conduct 
exaustive  inspections  pro  r  to  eng  -e  startup. 

As  an  added  messure  the  technician  is  required  to  In^rm  the 
person  in  charge  of  the  boat  of  h  is  activities  and  check  that  dhe 
engine  be  lodged  out.  Tins  process  is  to  be  followed  prior  to 
commencing  work  in  the  morning  and  afternoon. 

Without  this  contol  the  likelyhood  is  rare 

With  tfi is  control  the  likelyhood  is  rare 

Li  kb:  huud 

Without  this  contol  the  likelihood  is  rare 

With  tli is  contra!  the  likelihood  is  rare 

RAr* 

Crj-na  equri-n  cci: 

The  procedure  ra suits  in  the  engine  being  locked  out,  this  plus 
the  exaustive  inspections  done  prior  to  slarting  the  motor  makes 
the  liklihood  or  starling  the  motor  while  the  techmcian  is  working 
on  the  tors  onmeter  extremely  remote.  However  iT  the  motor 
started  the  consaque-ie  would  be  major  injury. 

Major 

Risk  Rating 

Senior  man  a  gimbni  approval  required  -  m-^nitur  closely 

High 
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7.  HAZARD: 


ELECTRICAL  /Energised  *1  e-ctriCal  equipment 


Controls  Star'  should  ensure  that,  all  leads  to  electrical  equipment  are  free 

from  damage  and  Til  Tor  purpose  and  protected  from  moisture.  All 
leads  should  be  layed  out  such  that  they  minimise  tripping 
hazards.  All  equipement  should  have  n  dale  electrical  test  tags. 

LfkelihCi-ad  If  staT  adhere  to  prescribed  controls  the  likelihood  ot  an  incident  R-ftrt 

is  reduced  to  rare 


Cd-naeque-ncea 


Risk  Rating 


IT  staT  adttena  to  pra scribed  controls^  the  likihood  or  an  electrical  Catastrophic 
related  inc  dent  is  'educed  however  RCD  protection  does  not  and 
carnot  elim  -  ate  the  risk  flully.. 

Senior  management  approval  required  -  mOniiOr  Closely  High 


The  following  hazard*  have  a  risk  rating  g*  moderate  or  higher 

AdditlnMial  controls  will  reed  to  be  <onsldered  and  ract-sred  into  the  relevant  risk  assessment  to  be  conducted  in  the  lab,  warkghapr  riddlr  trial, 

etc  before  comma -zemeint  of  work 


HIGHER  RISK  HAZARDS  FOR  ASSESSMENT  -  2S6Q  ,  VERSION  1 

RESULTANT  RISK  RATING 

1. HUM  AN  FACTORS /Travel 

Moderate 

2.  M  EC  H  ANIC  AL/  POwe  r 

High 

3, ELECTRICAL/ Energised  electrical  equipment 

High 

UNCLASSIFIED 
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UNCLASSIFIED 


Appendix  D:  Risk  Assessment  2661 


Australian  <  rou-rniiu'nl 
Depnrtrwnt  QfDekntt1 

Bdeiwe  Science  and 


Todim4ogJ'  Organ  i$£ilk>n 


WorkingSAFER  RISK  ASSESSMENT  REPORT 


Initial  Assessment  Dale  27/07/2012 

Last  Upd»t*d  D3ifB  17/01/2013 

N**t  Review  Dale  N-ut  set 

AJ^smentiuihbcr  2661  Version  1 

Assessment  Title  Ma inteman re  of  DSTO  system  on  docked  RAH  platforms 

Aaseifiment  Oe^criptioni  DSTO  lias  a  sensor  systems  instelled  on  HMAS  Glen  dig  and  HMAS  Mary  boro  ugh,  the  systems 

requires  nnaintenarcc  wlhich  is  carried  cut  by  DSTO  start  while  the  vessel  is  either  docked  or  dry- 
dodged.  Ghis  documert  assasses  the  risk  assoc  a  led  with  this  work. 

Principal  Risk  Asses-sdr  Vincent,  Peter 

Ri^k  A££e££ment  Contributors  Alan  Wilson 


Approver  Name 
Approver  Comment 
Approval  Status 
Approval  Date 


Ndr  w--£*d,  Chris 

Hi-gh  risk  F:>r  IravH  i:j  noted. 

Approved 

13/12/2012  5  14:11  PM  bv  user  DSTQVlQfWOOd 


La  bora  fcury/  Div  isti  o  n 
State/ Territory 

Assessment  Com mencemenl  Dale 


p&hs  -  mmio  mpd  -  loooioi 

N/A 

27/07/2012 


Environment  HMAS  Cairns,  HMAS  Coonawarra  and  Norslrip  Ship  Vard  ana  locations  that  are  Lsed  for  Patrol  Boat 

maintenance.  Work  is  to  take  place  or  vessels  that  are  docked  or  on  the  hard  stand  due  bo- 
maintenance  activity  .  The  docked  vessel  has  gangway  access  ramps  or  access  stairs,  the  vessel  is 
tied  to  the  whari*  and  is  staffed  by  Naval  personrrd. 


E  q  uipm  ent  Equipment  o'"  Ol  e  decked  vessel  to  be  ma  intained  or  rep  a  red  or  installed  are  the  sensors  and 

associated  infrastructure  ot  the  DSTO  monitoring  system. 


Pers-unnel 


DSTO  personnel  undertaking  task  have  s  large  amount  if  previous  experience  in  trials  at  HMAS 
Coonawarra  )a  navel  shipyard).  Staff  also  have  completed  inductions  required  by  DMS. 
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HAZARDS  ASSOCIATED  WITH  ASSESSMENT  -  2661  r  VERSION  1  RATINGS 


1.  HAZARD: 

HUMAN  FACTORS  /Manual  Handling 

CunirOle 

Those  involved  in  manual  handling  operations  e.  movament  of 
equipment.,  carrying  of  too  Is  etc  will  use  mantel  aids  where 
appropriate  and  will  seek  assistarce  when  necessary.  Any 
equipment  used  will  be  broken  Amu  into  manageable  six  ad 
items. 

Likelihood 

Unlikely 

Co  n  se  q  uem  ces 

Minor 

Risk  Rating] 

MSn-egS  by  routine  procedures 

Ldw 

2.  HAZARD; 

HUMAN  FACTORS  /Thermal  extremes 

Controls 

Staff  are  provided  with  appropriate  weather  protection  clothing 
and  sun  acreening  agents.  Fresh  drinfckig  water  is  available  for 
personnel.  Exposure  time  to  the  elements  wi  ll  be  kept  to  a 
minimum  commensurate  with  the  task  being  undertaker. 

Onshore  Facilities  with  heating  and  cooling  are  available  to  allow 
stalT  to  recuperate  T  required.  Help  is  readily  available.  In  the 
case  or  extreme  conditions  the  QIC  can  postpone  activities  until 
conditions  improve. 

Likelihood 

Unlikely 

Consequences 

Minor 

Risk  Rating 

Md n-fltg S  by  routine  procedure 

Low 

1.  HAZARD; 

HUMAN  FACTORS  /Travel 

Controls 

For  motor  vehicle  travel  staff  are  licensed  and  experienced,  and 
are  given  appropriate  time  to  travel  to  srtar  staT  are  to  take  rest 
breaks.  Hire  vehicles  ere  assessed  for  safe  operation  prior  to  on 
roied  use  and  preference  is  given  to  vehicles  with  dual  airbags  and 
curtain  airbags.  For  aircraft  travel  reputable  airlines,  with  a  long 
record  or  saTa  flight  are  used.  Travel  is  undertaken  outside  o'  the 
de^nce  environment  end  all  civilian  safety  measures  ara 
undertaken  during  travel,  while  it  is  recognised  that  the  risk 
rating  is  moderate  this  in  the  broad  sense  is  accaited  as 
reasonable  in  our  society. 

LikeirhuOd 

Rare 

COnSeq  uenCus 

Major 

Risk  Rating 

SOni-tir  management  Approval  required  -  monitor -Closely 

High 

UNCLASSIFIED 
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4,  HAZARD; 
Controls 


Likelihood 

Cun^quttncts 

Risk  Rating 


PHYSICAL  HAZARDS  /Slip  /  trip  /  fall 

1.  Ever  though  the  vessels  have  hand  rs  ls^  ea-e  is  to  be  takan 
getting  ran  end  oH  the  vessel. 

2.  Extra  care  is  required  when  moving  *rom  the  wharf  tc  the 
vessel.,  sta"1  are  aware  that  heavy  and  awkward  items  a-e  to  be 
zassed  from  the  wharf  La  the  vessel  and  nat  camied  across. 

3.  Being  a  vessel  and  s  _  szeptible  tc  having  a  wet  Jack  ard  sides,, 
staff  are  to  take  care  when  moving  around.. 

4.  Mc-ving  Tram  the  wha  rf  to  the  vessel  pcrsornel  are  to  asercise 
care  La  ensure  tf  a  Lave  a  secLra  'Ooting  at  all  times. 

5.  Appropriate  footwear  shall  be  worn  to  mitigate  against  slip 
hazards  associated  with  working  on  wet  su -faces. 

6.  Only  the  minimum  amount  af  equipment.,  commensurate  with 
the  task  at,  hand,  will  be  place  on  board. 

7.  The  deck  shall  be  kept  as  free  as  passible  from  potential  trip 
hazards. 


Manage  by  routing  procedure 


Unlikely 

Miner 

Lew 


5.,  HAZARD; 

PHYSICAL  HAZARDS  /Striking  /  graaping 

Controls 

The  vessel  is  not  at  sea  henca  lurching  of  the  vessel  is  unlikely  to 
occur,  some  movement  may  occur  due  ta  movement  an  the 
mooring.  Familiar  sation  with  the  vessel  and  the  use  of  handholds 
wherever  possible  when  welking  enables  better  balarzc. 

Likelihood 

Unlikely 

COrtSequeitOCS 

MirtOr 

Risk  Rating 

Manege  by  rOufcinO  procedures 

Lew 

6.  HAZARD; 

MECHANICAL  / Noise 

Controls 

Engine  noise  is  low  and  can  be  mitigated  by  the  use  of  hearing 
protection  if  required-  The  time  working  on  the  beats  with  Ole 
angine  running  is  kept  to  a  minimum 

Likelihood 

Rare 

Consequent** 

Minur 

Risk  Ruling 

Manage  by  routine  procedures 

Low 
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7.  HAZARD: 

RADIATION  /Ultraviolet  (include  Hut  dear) 

GtirttriilS 

Sun  borr  hazards,  will  be  mitigated  against  by  the  oes  of  foil 
length  clothing,  son  sma-t  hats  ard  sotr  screen  as  reqoined. 
These  items  are  provided  aa  pe-sonsl  iaa^e  or  are  available 
onsite. 

Likelihood 

U  n  likely 

C  on  sequ  «S  n-cea- 

Min-br 

Rfsk  Rating 

Manage  by  rooting  irocsdoree: 

Low 

B.  HAZARD: 

WATER  /  On  jetty  /  harbdor 

Cbiritrd-la 

Administrative  -  StaT  are  made  aware  through  training  and 
experience  or  the  hazards  of  steps..  rcpsar  bollards  etc  that 
sorrow nd  the  wharr  a -ea  Stefr  are  also  aware  of  the  need  tc  net 
leave  unsecured  items  on  the  wharf  doring  die  cyclone  aesaor 

Likelihood 

R-ture 

Cdnseque-nces 

Min*r 

Ria-k  Rating 

Manage  by  rootina  procedorea 

Low 

The  following  haisrd^  have  a  risk  rating  of  moderate  or  higher 


Additional  p^nitrgls  will  to  br=  sonsidrrcd  and  fflnTor^d  into  thf-  relevant  risk  asw?f5 m^nt  to  hr;  conducted  in  the  lobr  wprkjbpp,  FicldH  bifll, 
etc  be'are  ZDmrrencement  of  work 


HIGHER  RISK  HAZARDS  FOR  ASSESSMENT  -  2661  ,  VERSION  1  RESU  LTANT  RISK  RATING 

1 .  HUM  A  N  FACTO  RS/TrS ve  I  H  igh 


UNCLASSIFIED 
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